REPRINT No. 397 This investigation was undertaken to det~rrriine the sanitary condition of the drinking fountains in use at the Univ_ersity of Minn_esota and; if they were found to be unsatisfactory, to offer recommen'aations for correctmg defects. The work consisted of a study of the mechanical features of each folintain, bacteriological examinations of the parts of the fountain exposed to the lips of the consumer, and bacteriological examinations of the water supplied to and discharged from the fouritain. · · .) The method of conducting this mvestigation was briefly as follows: Samples of water were collected f:fom taps in the various buildrngs to represent the water supplying the fountains; and from the jet on each fountain to· represent the water discharged from tl?-_e fountain. A swab was rubbed.o_ver all parts of the fountain that might easily come in contact with the lips oftheconsumer, in order to determine the presence or absence of streptococci. The water samples were examined for the total number of bacteria per cubic centimeter, for B. coli in 1 and 100 cubic centimeter amounts, and for streptococci in 100 cubic centimeter amounts. The bacterial counts were made on agar after forty-eight hours' incubation at 37° C. The determina.:. tions for B. coli were made in acco~dance with the routine methods" 2 used by. this ·division. -The examinations for streptococci . in 100 · cubic. centimeter samples of water were _made by enriching the samples with quadruple strength dextrose liroth and examining microscopically after forty-eight hours' incubation at 37° C. The examinations for streptococci on the swabs were made by inoculating directly __ into dextrosl:) broth and examining microscopically after forty-eight ho_urs' 'incubation at 37° C. The presence of streptococci was used to indicate possible contamination from the mouth of the consumer, as these organisms are commonly found in al>undance in the mouths of human beings. _ It must be admitted that streptococci might be contributed -from other outside sources, but this is not probable under existing conditions. Following the collection of the specimens for bacteriological examination, a study of the mechanical features of each type of fountain was made by removing various parts so-that the details of construction could be observed.
The 'Yater supply of the main campus of the University of Min-'Y' Jiesota. is obtained from the public supply of the city of Minneapolis. ':rhis water is taken from the Mississippi River and is subjected to sedimentation, coagulation, filtration, and liquid chlorine treatment before distribution .for consumption. The water supply of the department of agriculture is obtained from two drilled wells located on university property. 5 . 6 ' FIG.l.- The bacteriological exaininations of the water supplied to 1~ university buildings show consistently low bacterial counts, and B. coli and streptococci were not found present in 100 cubic centimeter amou~ts. The results on water discharged from the fountains show higher bacterial counts in a few instances, and the presence of. streptococci in 11 per cent of the fountains exainined,. but B. coli · was not found present in 100 cubic centimeter amounts m any case. The exaininations of the swabs show the presence of streptococci on the parts exposed to the lips of the consumer in 80 per cent of the fountains. To summarize these results, they show: (a) That a large proportion of th~ fountains were infected with streptococci, which it is reasonable to assume came from th~ mouths of the consumers as these organisms were not found in the water Bupplying these fountains; (b) that streptococci were actually present in the water discharged from: the fountains and could be transmitted to the mouth of. a consum~r, even though th~ lips wer~ not tou.ch~d to the infected parts. These facts suggest the possibility of the fountains being a factor in the transmission of certain communicable ~seases, and that certain changes· should be made in their construction to eliminate this danger.
The principal defect in construction was the vertical discharge of water from the fountain. This made it necessary for the consumer to place the mouth directly over the point of discharge, and the majority of persons drank with the lips touching the discharge nozzle of the fountain. This was especially true where the water jet was low, but even when it was high enough to avoid this practice the average consumer placed the mouth over the jet and then lowered the hood until the lips touched the discharge nozzle or adjacent parts of the fountain. · Experiments were conducted with various types of fountains which were designed With the view of correcting the dhlects noted in those already in 11se .. · It was found that the most pr.actical construction to obviate the principal defect mentioned was to discharge the water fron1 the fountain at such an angle that the consumer could drink without approaching the point of discharge, thus eliminating the possibility of water falling back from . the mouth onto parts of the fountain at or near the point of discharge. This principle was suggested previously by Pettibone, Bogart, and Clark 1 following an investigation of drinking fountains at the University of Wisconsin. ·· It was fouild neces~ary in a practical design to~ntirely protect the point of discharge and to guard the nozzle against the approach of the consumer. The nozzle" shown in figure 3 fulfills these requirements, and can be substituted for the nozzle used on practically any of the common types of drinking fountains. This type of nozzle protects the point of discharge by inclosing the small discharge tube in a larger tube which is cut at an angle with its upper sUrface extending beyond the outer extremity of the inner tube. The Wire muzzle prevents the consumer from approaching the point ()f discharge. This nozzle can be use.d on ,the constant or interi:nittent flow type.
In cases where the water pressure varies to a large degree, pressure Table 4 . These results indicate that this type of fountain nozzle will proteetth:e consumer. CONCLUSION. This investigation.included the 77 drinking foU:ntains in use at the University of Minnesota:. These foimtains repre8ented 15 different types, all of which were found to be improperly constructed to prevent them from contamination by the consumer. The bacteriological examinations conducted on these fountains showed ·that 80 per cent were :infected with streptococci, and that the water from H per cent of these fountains contained organisms of this type when they were not found present in the water supplied to the fountains. The8e results indicate that drinking fountains may be afactor in the transmission of communicable diseases, a condition which should be remedied.
Experiments were conducted with variowo fountain nozzles to supplant those in use, and a type was designed which is economical to construct and safe from a sanitary point of view. 
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